
DEPARTMENT OP PUBLIC HEALTH WYOMING 

F r a n k l i n D. Yoder, M.D. 

Direc tor of Health 

APPROVED DESIGN DETAILS FOR INSTALLATION AND EXTENSION OF PUBLIC WATER SUPPLIES 

Introduct ion - This b u l l e t i n i s issued f o r the guidance of engineers prepar­
ing plans and speci f icat ions f o r approval by the State Department of Public Health 
i n accordance w i t h Chapter 63, Section 20k, Compiled Statutes of Wyoming, 19U5-

Section 1 . SUBMISSION OF PLANS - A l l reports , plans and speci f icat ions s h a l l 
be submitted i n dupl icate , one copy to be retained on f i l e by the State Depart­
ment of Public Health and one returned to the owner, at least ten days p r i o r to 

( date upon which act ion by the Department i s desired. 

The reports , plans and speci f icat ions s h a l l include: 

(a) Engineer's report (c) Detailed plans 
(b) General plans ' (d) Specif ications 

Section 2. ENGINEERS REPORT - The engineer's report f o r waterworks s h a l l cover 
the f o l l o w i n g : 

(a) Water Consumption. State the present and estimated population f o r ten 
and twenty-f ive years hence f o r municipalities f o r i n s t i t u t i o n s the present 
and estimated ult imate capacity. Any special conditions t h a t might af fect 
the growth of the m u n i c i p a l i t y or i n s t i t u t i o n ; also any i n d u s t r i a l a c t i v i t i e 
t h a t may af fect the requirements of the water supply should be discussed. 
Give estimate of the d a i l y t o t a l and per capita consumption; both f o r presen 
and future population. 

(b) The Source of Supply. I f samples of the water can be obtained, resul ts 
of chemical and b a c t e r i o l o g i c a l analyses s h a l l be included, otherwise the 
probable character of the water s h a l l be discussed, basing conclusions on 
analyses or other available information regarding water from s i m i l a r sources 

I f a surface supply, the area, population, and a descr ipt ion of the 
t r i b u t a r y watershed s h a l l be given. A l l possible sources of p o l l u t i o n , tope 
graphical and geographical features o f the watershed, and other conditions 
t h a t might i n any way af fect the q u a l i t y or quant i ty of the supply s h a l l be 
discussed i n d e t a i l . 
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I f the source i s ground water, give deta i l s regarding the number, depth 
and character of the w e l l s , springs, i n f i l t r a t i o n g a l l e r i e s , e t c . , and d e f i ­
n i t e information regarding the various s t r a t a . State whether the source i s 
ever subject to f looding. 

(c) P u r i f i c a t i o n . State reasons f o r adopting the method of p u r i f i c a t i o n 
o u t l i n e d , specifying any experimental work done. Describe completely any 
special appliances. 

(d) Pumping Equipment. The number, type, size and capacity o f the pumps t o 
be i n s t a l l e d and type of power s h a l l be given, discuss c l e a r l y any special 
features and method of connecting the pumps w i t h the w e l l s , suction l i n e s , 
and/or other parts of the system. 
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(e) D i s t r i b u t i o n System. State the class, weight and amount of the various 
sizes of pipe and describe any special features. 

( f ) Storage. Give amount and l o c a t i o n of the storage, both available and 
proposed, together w i t h d e t a i l s of l o c a t i o n and type of s tructures . 

(g) F i r e Protect ion. Discuss adequacy of f i r e protect ion w i t h regard to 
capacity and pressure. 

(h) Cost. Give estimated cost of proposed improvements, broken down i n t o 
p r i n c i p a l i n t e g r a l parts of system. 

Section 3. GENERAL PLANS - The general plans f o r waterworks s h a l l show the 
l o c a t i o n of : 

(a) A l l w e l l s , intakes, or other sources of supply. 
(b) The p u r i f i c a t i o n p l a n t . 
(c) A l l mains, together w i t h t h e i r sizes and depth and kind of mater ia l . 
(d) A l l shut-of f valves, hydrants, etc. 
(e) Storage or d i s t r i b u t i o n reservoirs . 
( f ) Small scale map of watershed. 
(g) Elevation of water surfaces, f lood planes, etc. 

Section I4.. DETAIL PLANS - The scale i n feet to which the plans are drawn, the 
north p o i n t , the date and the names of the designer and owner s h a l l i n a l l cases 
be indicated. 

A l l plans s h a l l be drawn to a suitable scale which f o r general plans should 
be not less than 100 feet nor greater than 300 feet to the i n c h . Plans f o r modi­
f i c a t i o n s or extensions to e x i s t i n g systems or plants s h a l l indicate c l e a r l y the 
connections or r e l a t i o n thereto , and, i f not already on f i l e w i t h the State 
Department of Public Health, submission of plans of the e x i s t i n g system or plant 
also may be required. 

The d e t a i l plans f o r waterworks s h a l l show: 

(a) Detai ls regarding intake pipes, c r i b s , screens, e t c . , i f water i s taken 
from stream or lake. 

(b) I f a ground water supply, d e t a i l s of the w e l l , springs, i n f i l t r a t i o n 
ga l lery , e t c . , the manner of protect ing the supply from surface wash and 
other p o l l u t i o n . A sketch or statement showing a l l possible sources o f 
p o l l u t i o n w i t h i n 500 feet , and the d i r e c t i o n of the ground water f low, i f , 
known, s h a l l also be submitted. 

(c) Complete d e t a i l s of the p u r i f i c a t i o n p l a n t , i f proposed, inc luding sedi­
mentation and mixing chambers; c o l l e c t i n g and piping systems; method of 
applying chemicals; f i l t e r s , inc luding depth, size and u n i f o r m i t y of various 
s t r a t a ; rate c o n t r o l ; loss of head gauges; washing arrangement; pumps; 
special devices; etc. 

(d) Detai ls of the pumping s t a t i o n and equipment. 

(e) Any special appurtenances or f i x t u r e s i n connection w i t h the d i s t r i b u ­
t i o n system. 

( f ) Detai ls of elevated tanks, standpipes or reservoirs used f o r storage o f 
the water. 
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Section $. SPECIFICATIONS - Complete specif icat ions f o r the construction of the 
p u r i f i c a t i o n works or treatment processes, and t h e i r appurtenances, of wells and 
t h e i r appurtenances, or o f c o l l e c t i n g ga l ler ies and t h e i r appurtenances, s h a l l 
accompany plans. 

REQUIREMENTS FOR DESIGN AND CONSTRUCTION 

Section 6. GENERAL - I n general, i n the design and construction of waterworks, 
approved modern pract ice s h a l l be followed. I n case new appliances or methods 
are adopted, s u f f i c i e n t data based upon p r a c t i c a l a p p l i c a t i o n , experimental or 
otherwise, s h a l l be submitted to show that s a t i s f a c t o r y resul ts can be secured. 

Waterworks s h a l l be designed to provide amply f o r the probable population at 
least twenty-f ive years hence, except i n considering parts of the system t h a t can 
be r e a d i l y increased i n capacity. S imilar consideration s h a l l be given to the 
ul t imate capacity of i n s t i t u t i o n s . 

A l l materials of construction s h a l l be o f approved q u a l i t y , quant i ty and 
proport ion. 

A u x i l i a r y intakes, bypasses, or cross connections whereby pol luted water may 
be pumped or allowed to flow i n t o the d i s t r i b u t i o n system of any public supply 
under any conditions w i l l be p r o h i b i t e d , and should not be included i n plans f o r 
water systems. 

Section 7. GROUND WATER SUPPLIES -

(a) General. Sources of ground water supplies s h a l l be located so as to 
prevent t h e i r contamination by surface drainage, f looding at times of high 
water, or by p o l l u t i o n r e s u l t i n g from proximity to sewers, p r i v y v a u l t s , 
cesspools, sewage w e l l s , or other sources o f contamination. 

Col lect ing or storage reservoirs and clear walls s h a l l be c a r e f u l l y 
located, be of impervious construct ion, and be covered. A l l manholes, vents 
drains and overflow openings s h a l l be properly protected from dust, small 
animals, and w i l l f u l p o l l u t i o n , and under no conditions be connected to a 
sewer or i n s t a l l e d i n a manner such t h a t they w i l l be subject to a backflow 
of surface water or sewage during high water periods or during periods of 
sewer l i n e stoppage. 

(b) Wells. Well supplies s h a l l be protected from contamination by the 
f o l l o w i n g safeguards: 

1 . A w e l l p i t or subsurface l e v e l pump room s h a l l be avoided wherever 
pract icable , and the pumps i n s t a l l e d on a pump room f l o o r located above 
the surrounding ground l e v e l . 

2. I f conditions necessitate the i n s t a l l a t i o n of a w e l l p i t or subsurface 
l e v e l pump room, the f l o o r and walls should be made w a t e r t i g h t , and a 
drain to an open o u t l e t , under no condit ion connected to a sewer, or a 
sump and automatic pump ejector s h a l l be provided to remove the waste 
water. Water act ivated ejectors are not considered acceptable. 

3. The outside casing or curbing o f wel ls s h a l l be extended above the level 
of the ground f l o o r o f the pump room or p i t , and a water t ight connection 
i n s t a l l e d to close the annular opening between the w e l l casing and pump 
column or drop pipe. Dug wells s h a l l be provided w i t h a w a t e r t i g h t cover, 
and the pump pipe, manhole and other openings s h a l l be properly protected 



so as to prevent waste water or other contaminating mater ia l from enter­
i n g the w e l l . Pumping equipment s h a l l not be i n s t a l l e d i n the w e l l i n a 
manner r e q u i r i n g entrance of an attendant. I n general, dug wells used 
f o r municipal water supply should be provided w i t h c h l o r i n a t i o n equipment. 

4. A w a t e r t i g h t outside casing or curbing s h a l l be i n s t a l l e d , extending 
deep enough to prevent contaminated surface or shallow ground water or 
other p o l l u t i o n from entering the w e l l through s t r a t a , such as course 
gravel and limestone containing f i ssures , openings and s o l u t i o n channels. 
The bottom of the casing or curbing s h a l l be e f f e c t i v e l y sealed i n t o a 
s o l i d formation, and thoroughly tested to make c e r t a i n that contaminated 
water on the outside of the casing cannot enter the w e l l . 

5. W e l l s i n s t a l l e d w i t h a gravel w a l l s h a l l be protected by f o r c i n g i n t o 
the space between the outside casing and w e l l hole s u f f i c i e n t puddled clay 
or concrete to give a protect ive depth of at least 12 feet below the 
ground surface or any s t r a t a carrying contaminated water. 

6. Where the water i s known or suspected of being corrosive, a metal w e l l 
casing s h a l l be protected by providing a s h e l l of cement grout at least 
2 inches t h i c k around same. An al ternate method, sui table i n some 
instances, i s the use of a casing consist ing of cast i r o n or best grade 
wrought i r o n pipe w i t h a double coating of bituminous m a t e r i a l . 

7. A separate suction or discharge pipe s h a l l be i n s t a l l e d inside a w e l l 
casing i n a l l instances, whether the w e l l i s to be pumped by suct ion, a i r 
l i f t or deep w e l l pump. 

8. On a i r l i f t pumping systems, the a i r i n l e t s h a l l be properly located 
and protected to minimize the entrance of dust and other contaminating 
m a t e r i a l . 

9. Continuous p u r i f i c a t i o n or treatment s h a l l be provided to s u i t the c i r ­
cumstances, where wells are not provided w i t h the required sanitary safe­
guards, as out l ined above, or where b a c t e r i o l o g i c a l or chemical t e s t s , or 
other conditions indicate t h a t contamination i s reaching the water-bearing 
s t r a t a . 

10. The speci f icat ions of the American Water Works Association covering 
the construction of d r i l l e d wells are recommended by the State Department 
of Public Health. 

(c) Springs. Springs s h a l l be protected from surface contamination by a 
waterproof concrete curbing and top. Springs which show a n a l y t i c a l or f i e l d 
evidence of underground contamination w i t h surface water or sewage s h a l l be 
e f f e c t i v e l y p u r i f i e d or t reated . 

(d) Mine Water. Water from mines subject to contamination or p o l l u t i o n r e ­
quires adequate p u r i f i c a t i o n or treatment t o make a safe supply. Special 
water supply d r i f t s located i n mines s h a l l be protected from f looding and 
drainage from working shafts and d r i f t s . 

(e) I n f i l t r a t i o n Gal ler ies . Water from i n f i l t r a t i o n ga l ler ies s h a l l receive 
suitable p u r i f i c a t i o n or treatment unless located and operated such that 
s a t i s f a c t o r y b a c t e r i a l removal i s secured. 



Section 8. WATER PURIFICATION PLANTS -

(a) General. A f low recording device s h a l l be i n s t a l l e d to indicate the 
quant i ty of water being treated. 

A laboratory i s desirable and may be required f o r larger p lants . 
Certain minimum routine t e s t i n g equipment may be required. 

Col lect ing or storage reservoirs and suction wells f o r p u r i f i e d water 
s h a l l be c a r e f u l l y located, be o f water proof construction and covered. A l l 
manholes, vents, drains and overflow openings s h a l l be properly protected 
from waste or f lood water, dust, small animals, and w i l l f u l p o l l u t i o n , and 
under no condit ion be connected to a sani tary sewer or i n s t a l l e d i n a manner 
such that they w i l l be subject to backflow of surface water or sewage during 
high water periods. 

The r e t u r n to the p u r i f i e d water system of any water used f o r cooling 
purposes, e t c . , w i l l not be permitted. 

(b) Intake. A suitable intake properly screened and located s h a l l be pro­
vided f o r surface supplies. 

(c) Pumps. The pumping equipment s h a l l be divided i n t o two or more u n i t s 
except where ample storage i s avai lable to permit necessary repairs without 
i n t e r r u p t i n g the service. The capacity s h a l l be ample f o r f i r e protect ion 
and domestic consumption. 

(d) P u r i f i c a t i o n . Some modern method of p u r i f i c a t i o n , applicable to the 
need of the m u n i c i p a l i t y or i n s t i t u t i o n , and adaptable to the water to be 
t reated, s h a l l be provided i n connection w i t h a l l surface supplies. I n each 
case, a careful study should be made of the character of the water and 
experimental work done, i f necessary, to determine the type o f p u r i f i c a t i o n 
or treatment adaptable. 

P u r i f i c a t i o n plants s h a l l be divided i n t o a s u f f i c i e n t number of uni ts 
to allow f o r necessary repairs and a l t e r a t i o n s without i n t e r r u p t i n g the 
service or impairing the q u a l i t y of the water del ivered. 

1 . Appl icat ion of Chemicals. Adequate devices and apparatus f o r d i r e c t 
pos i t ive and accurate appl icat ion of coagulating chemical s h a l l be pro­
vided. 

2. Mixing Chamber. A chamber s h a l l be provided of s a t i s f a c t o r y design and 
capacity to assure adequate mixing of the coagulating chemicals w i t h the 
raw water. 

3. Coagulation and Sedimentation. Coagulation and sedimentation basins 
s h a l l be provided of adequate capacity and designed so that s a t i s f a c t o r y 
c l a r i f i c a t i o n of the raw water, and proper maintenance of the basins, w i l l 
be assured at a l l times. 

4. F i l t e r s . Gravity Rapid Sand F i l t e r s . At least two uni ts are recommended, 
each capable of supplying the e n t i r e demand. One u n i t w i l l be approved 
provided adequate provis ion i s made i n the plans f o r the addi t ion of a 
second u n i t . I f more than two units are proposed, t h i s requirement i s 
waived, provided t h a t when one f i l t e r i s out of service, the other uni ts 
are o f s u f f i c i e n t size to supply the necessary amount of water at the 
proper r a t e . 
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The f i l t r a t i o n rate should not exceed two gallons per square foot 
per day except i n the case of i r o n removal. Separate rate c o n t r o l l e r s 
and loss of head gauges s h a l l be provided f o r a l l f i l t e r s . Wash water 
troughs s h a l l be provided and so designed t h a t the maximum h o r i z o n t a l 
t r a v e l of wash water w i l l not exceed three feet , and the top of the wash 
water trough s h a l l be two feet above the sand l e v e l . 

The e f fect ive size of the sand s h a l l not be less than 0.3 mil l imeters 
nor more than 0.5 mi l l imeters and i t s u n i f o r m i t y c o e f f i c i e n t s h a l l not 
exceed 1.6. The depth of the f i l t e r i n g sand s h a l l not be less than 2k 
inches, and i t s h a l l be p r a c t i c a l l y pure quartz or s i l i c a free from d i r t 
and fore ign m a t e r i a l . The underdrains s h a l l be so designed t h a t equal 
d i s t r i b u t i o n i s secured over the e n t i r e f i l t e r during f i l t r a t i o n or back-
washing. 

Adequate means s h a l l be provided f o r back-washing rapid sand f i l t e r s 
w i t h p u r i f i e d water at rates which can be var ied from f i f t e e n to twenty-
four inches r i se of wash water per minute over the area of the sand. 

Pressure F i l t e r s . This type of f i l t e r w i l l not be approved except under 
special conditions. 

5- I r o n Removal. Aerat ion, sedimentation or chemical treatment, or a 
combination thereof, s h a l l precede f i l t r a t i o n f o r i r o n removal. 

Requirements f o r f i l t r a t i o n uni ts s h a l l be the same as f o r rapid sand 
f i l t e r s , except that the s t e r i l i z a t i o n may o r d i n a r i l y be omitted. 

6. S t e r i l i z a t i o n . An ef fect ive method of s t e r i l i z a t i o n s h a l l be provided 
f o r a l l surface supplies. Duplicate apparatus or spare parts s h a l l be 
provided so that d i s i n f e c t i o n without i n t e r r u p t i o n i s assured. 

Whenever chlorine i s the d i s i n f e c t a n t agent speci f ied, adequate 
apparatus s h a l l be provided f o r making res idual chlorine t e s t s . 

Section 9- WATER DISTRIBUTION SYSTEM - The d i s t r i b u t i o n system s h a l l be con­
structed of sui table mater ia l and provided w i t h s u f f i c i e n t shut-o f f valves to 
f a c i l i t a t e operation and repairs . Where p r a c t i c a l , dead ends s h a l l be connected 
so as to provide adequate c i r c u l a t i o n of the water. Pipe smaller than s i x inches 
i n diameter i s not recommended f o r use i n municipal systems. 

I t i s recommended t h a t a l l new water pipes, and e x i s t i n g water mains -which 
have been repaired or opened f o r the purpose o f making extension should be 
thoroughly dis infected before being put i n t o use. 
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